Parallel decrease of glutamic acid decarboxylase and preproenkephalin mRNA in the rat striatum following chronic treatment with a dopaminergic D1 antagonist and D2 agonist.
The levels of mRNA encoding glutamic acid decarboxylase (GAD) and preproenkephalin (PPE) were measured by Northern blot analysis, in the dorsal and the ventral part of the striatum, following long-term treatments with drugs acting selectively on D1 or D2 dopaminergic receptors. Chronic injection of the selective D1 antagonist SCH 23390 elicited a significant decrease in level of both GAD and PPE mRNA (-30%) in the dorsal striatum, whereas no significant change was observed in the ventral striatum. Chronic administration of both SCH 23390 and RU 24926, a D2 agonist, decreased the GAD and PPE mRNA levels in the dorsal (-38 and -57%, respectively) as well as in the ventral (-70 and -60%, respectively) striatum. In the ventral striatum the marked reduction of GAD mRNA levels was paralleled by a significant decrease of Vmax values of GAD enzymatic activity (-41%). These results suggest that the decrease in content of both GAD and PPE mRNA, promoted by the chronic blockade of D1 receptors, is mainly due to the action of dopamine acting on unaffected D2 receptors. Indeed, this decrease is further amplified when the D2 agonist and the D1 antagonist are administered together. Our results substantiate further the molecular mechanisms by which dopamine acts on different populations of GABAergic and enkephalinergic neurons in the two striatal regions examined.